) of the reaction were estimated using the so-called 
INTRODUCTION

30
Ettringite occurs in natural alkaline environments that are associated with silicates, 31 calcite and phosphates. were tested by using a detector C-SEM, operating at 1400 V, with a time constant of 0.5 s.
165
The samples were also analyzed via Differential Scanning Calorimetry (DSC) using a
166
Metter Toledo DCS 822e apparatus to determine the temperatures and enthalpies of 167 dehydration. Heat-flow measurements were performed in the temperature range of 298-900
168
K under a flow of N 2 gas at a heating rate of 10 K·min -1 . The initial mass of each sample 169 was ~6 mg. Before characterizing the samples, the equipment was operated using indium 170 and zinc standards to calibrate the temperature and heat flow. The temperature precision of 171 the equipment was ± 0.2 K, and the reproducibility was ± 0.1 K.
172
The evolution of both the natural and the synthetic sample with increasing temperature 173 was studied via in situ thermo-XRD using CuKα radiation on a PANalytical X'Pert Pro obviously differ from the typical conditions of ettringite formation in natural environments.
257
All the reflections were found to display smaller broadening and higher intensity in the 258 natural sample than in the synthetic one (Figure 1) that appear to affect the crystallinity (Figure 1 ), crystal habit and crystal size (Figure 2 ). Although the TG curves obtained for both samples exhibit a similar profile, a detailed study 293 of the DTG curves indicates that differences exist between natural and synthetic sample.
294
The natural sample undergoes a higher (45.5%) total weight loss than the synthetic one
295
(40.50%) at the end of the TG analyses (1000ºC). Some features of the DTG curves, such calcite identified by DRX (Figure 1 ).
317
The fact that the water molecules in ettringite occupy structural positions with different temperature (see Table 1 ). The thermal degradation of ettringite is generally considered to Although the diffraction patterns obtained between 100ºC and 250ºC appear to 362 correspond to a non-crystalline material, despite the poor crystallinity, some incipient 363 reflections can be identified (Figure 4a ). Thus, in the diffractograms obtained between 364 100ºC and 175ºC, the main reflections of gypsum (020 and 021) appear. In addition, some 365 broad reflections observed between 75ºC and 250ºC can be identified (Figure 4a) process. In-situ XRD isothermal experiments were performed different temperatures (40ºC, 50ºC, 400 55ºC and 60ºC) to determine the dehydration kinetics of ettringite. The study was focused 401 on the first stage described in the previous section and was applied to the natural specimen,
402
which was demonstrated to be a more 'robust' phase. Figure 5a shows the changes in the Where A is a fitting constant, R the gas constant, and T the temperature in Kelvin. In 
